Honeywell H-716 



As far as I am aware no handbook was 
ever produced by the company. 

In the UK I built up the attached book 
which I hope will be of interest 
to those needing information on the 
machine. 




BASIC FACTS 



Memory Cycle Time 
Memory Size 
Instruction Complement 
Circuitry 

Maximum I/O Transfer 



■775ns ± 25ns 
4 - 64K 
78 

TTL @ 5 volts 
1.2M words/second 



1-11 

12 

13 

14 

15 - 19 



PAC LAYOUT 

Central Processor 

ASR or DMC I/O Adaptor 

Control Panel Connector 

(With memory module , not controller 

Memory Lockout/Memory Parity Only 

Memory or Controllers 



The bus will support a maximum 
length, of 55 slots or 33 active 
devices (40 inches). 
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REGISTERS 



PROGRAMMABLE 

A (Accumulator) 



DISPLAY 
H (Halt) 
M (Memory) 



B ('A' Reg. 
Extension) 

Y (Program) 
S (Address Pointer) 

X( Index) 

P (Program) 

K (Status) 

J (Base Sector Relocation) 

MACHINE CYCLES 



NON-DISPLAY 
I (D.M.A.) 
0 (D.M.A.) 

F (Operation) 



*F» Cycle - 



•I' Cycle - 

5 \ 

Y ) Cycles ■ 
Z ) 

I 



Instructions fetched from memory 
'F' and 'M' regis tprs loaded. 

Indirect address utilised. 



Data pxecution 

' Y' is a non-memory cycle. 
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INTER-REGISTER INSTRUCT IONS 

LDA '0 X Register 

LDA '1 - A Register 

LDA '2 ' •' B Register 

LDA '3 S Register 

LDA f 4 ' PUSH (Insert) 

LDA ? 5 . POP (Withdraw) , . 

PUSH AND POP 

PUSH 

Push pre-decreme.nts . the ' S'- .register so that 
data is inserted under the last location. 

i.e. ' S ' = '100 next push — > 1 77 



POP 



Pop post increments the 
data is poped, then the 
incremated. 



'S'. register, so the 
•'S ! register is - 



4. 





r* 


»'**; 


m 


*d 


© 


o 


r0 


CM 


f>0 


«d 


rH 




o 


o 






0) 


in 


rH 


o 




CN 


H 


r d 


O 


H 




H 


■a 


o 


o 


rH 


m 


r d 


o 


O 


O 


H$* 


O 


O 


in 


r> 


o 


vo 


o 


CN 


O 




O 


o 


M 


H 


o 


ti'i 


rH 


o 


in 


rH 


r> 


in 


rH 


rH 


rH 


H 


rH 


CO 


i! 


CO 


•H 


o 


o 


r> 


o 


o 






o 




CO 


n 


O 


o 


o 


»d 


U 


O 


o 


o 




o 


o 


rH 


rH 


O 


rH 


o 


rH 


H 


H 


o 


n3 



if). 

w 
o 
•2 
o 

i-5 

!3 
M 
I 

|M 

M 
!< 

rn 
O 



3 



13 <S) 

o &. 
^ w 

SH 

u) tr> a* 

^ H t 

as a 



4J 
+J 

Q) 
££ 

A3 

0) u 
0 

•H 

c 

cn 



! 



I 



»d 
as 

•d 

X 





r o 


•d 


•n 


o 




o 




o 


o 




ro 


O 


O 


0 


m 


'O 




o 




o 


c> 




rH 


r> 


•d 


rH 


O 


O 




o 


o 


o 


o 


o 


o 


© 


O 


O 




0 


O 


O 


O 


0 


o 


o 


r»i 


cn 


r4 


CN 


o 


rH 


Cv3 


rH 


0 




O 


*r 


0 


rH 


ro 


ro 


o 


o 


o 


rH 


m 


O 




n 


O 


rH 


CN 


0 


o 


O 


H 


o 


rH 


o 


O 




o 


© 


rH 


O 


rH 


0 


rH 



r- 


in 


r- 


r 0 


r* 


r 0 


10 


O 


O 




03 


O 


O 




C 


m 


0 


H 


r G 


rH 


'Tj 


O 




O 


ncJ 


rH 


O 


«««• 


O 


0 


<3 


0 


O 




O 


O 


O 


ro 


O 


O 


O 


O 


O 


O 


0 


O 


ro 


«st« 


H 


O 


rH 


CN 


H 




O 


CN 


O 


O 


CN 




H 




O 


r> 


O 


fO 


O 




CN 


ro 


O 


rH 


O 


O 


rH 


O 


0 


O 


rH 


O 


rH 


O 


rH 


O 


rH 


O 


rH 


rH 


O 


O 





in 


0 


•d 


O 


O 


rrj 


0 1 


CI 


■d 


O 


Hi 




0 




in 


0 


0 




CN 


rH 




rr 1 


H 




O 


X3 






rH 


0 


0 


0 




O 


O 


m 


r> 


O 




O 


sn 


O 


0 


O 


0 


in 


H 


H 


O 


in 


rH 


r* 


m 


<— ; 


rH 


H 


ro 


0 


00 


H 


0 


O 






0 




r> 


0 






ro 


0 


0 


O 


O 


0 


H 


H 




c 


rH 


rH 


0 


rH 


4i 


rH 


0 


rH 


O 





O 


•0 


O 






0 


P0 


T3 


O 




O 


O 


f0 


0 


H 


CN 




O 


0 






r-i 




O 


13 


O 


H 


H 


CN 


O 


O 




O 


0 


in 


vo 


CN 


kO 


O 


<N 




rH 


O 


O 




<3 


rH 


0 


•01 


H 




O 


rH 


O 


rH 


tss 


rH 


CN 


CN 


0 


H 




O 


0 




r- 


O 


r- 


O 


CO 


N 


O 


0 


O 


0 


O 


H 


O 


0 


H 


H 


O 


rH 


O 


H 


O 


rH 


0 


rH 



•H 

r d 

cd 
o 

04 

u 
■V 

CO 
4J 

o 
0 

« 

o 

•H 
4J 
rrj 

o 

< 

M 
0 

4J 
H 

cd 
<u 

Ci 



o 

S! 



rH 

CN 

II 



II 
C 

* 

V- 



in 



11 



CN 

o 

11 







CO 




in 


r 0 




O 


r d 


,c 


CN 


0 


H3 


r 0 




rrj 


VO 


m 






H 


t3 


0 






rH 


r D 


0 


O 


<* 






rH 


r Ci 


rH 


m 


DQ 


•h cd 


O 




0 


in 


r- 


O 


; 0 


0 


O 


CN 




r*> 


O 


lf> 


O 




•H 


> a5 


0 


0 




rH 




in 


H 


0 




O 


0 


rH 


cn 


rH 




ll 


Q 


0 as 


0 


m 


O 






0 


r> 




0 




CO 




0 


r> 


O 








0 


0 


0 


H 


rH 


0 


rH 


0 


0 


O 


0 


H 


0 


rH 


O 





0) 

•0 
•H 
M 
4J 

U 





•d 


r d 


m 






\Q 




C\5 


•d 


CN 






0 






, 0 




0 


rH 


f o 


O 




O 


rrj 


H 




r-^i 


0 




O 


H 


so 


0 


O 


in 


O 




O 




O 


m 


O 


0 




O 


O 




00 


m 


rH 


CO 


0 




rH 


ro 


H 


m 


0 




O 


en 


r> 


0 


0 




b 


ro 


O 




O 


r> 




0 




O 


0 


rH 


0 


0 


H 


0 


0 


O 


rH 


0 


H 


0 


r~i 


rH 



TESTED AREA 



MA IN FRAME INSTRUCTION TEST 

MEMORY TEST 

FGrtER FAILURE TEST 

EXTENJcD ADDRESSING TEST 

MEMORY PARITY TEST 

MEMORY LOCKOUT/BASE SECTOR 

RELOCATION TEST 
HIGH SPEED ARITHMETIC TEST 
REAL TIME CLOCK TEST • 
EXTENDED REAL TIME CLOCK TEST 
EXTERNAL REAL TIME CLOCK 

& rfATCH DOG TIMER TEST 
64K MEMORY TEST 
64 K MAINFRAME TEST 
DMA BUFFER BOARD TEST 
7-TRACK u-PAC MAG f APE TEST 
7-TRACK u-PAC MAG TAPE BYTE 

MODE TEST (4020 ONLY ) 
9- TRACK u-PAC MAG TAPE TEST 
DUAL CASSETTE TEST 
I600CPI MAG TAPE TEST 
1/9 TRACK SP-10 VLC MAG TAPE 

TEST ( 4041/4042/405I/4052/4053J 

AMC FIXED HEAD DISu TEST 

CDC MOVING HEAD DISC TEST 

4620 & 46 2! 
UNIVERSAL MOVING HEAD DISC 

TEST (4700) 
CARTRIDGE DISC TEST (4760) 
SP-10 MOVING HEAD DISK TEST 
PAPER TAPE READER 

& PUNCH TEST 
CARD READER - CARD READER/ 

PUNCH TEST 
SP-!0 CARD EQUIPMENT 

CONTROLLER TEST - 
5140 CARD READER/PUNCH TEST 

(PbNCH/FEED/READ TEST) 
ASR-33/35 TEST 

HISI u-PAC LINE PRINTER TEST 
SP-10 LINE PRINTER 



PROGRAM NAME 



AB\ 6-CCT4 
A316-CMT5 
AE16-PFT3 
AB1 6-05T3 
AE16-07T6 
AE16-08T4 

AB16-1 1T1 
AB16-1 2T3 
A316-TIME1 
AAI6--3 000TI 

AA16-2022T1 
AM 6-2022T2 
AA16-9070TI 
AE16-MTT2 
AE16-4020T4 

AE16-MTT3 
AA16-5400TI 
AB16-4180T! 
AM 6-405 1 Ti 



Ah\ 6-451 0TI 
01 6-46 T 3 
ABi 6-4 7T3 

AA1 ^-4760T! 
AA1 6-4 780T1 
AG 1 6-RPT2 

AB 1 6-5 1 XXT6 

AA 1 6-5 1 XXT5 

AB16-RPT4 

AGi 6-TWTl 
A3 i 6-55T3* 
AA16-55XXT4 



SSLC TEST 8K (63! 2 & 63 i 3) 
SSLC TEST 4K (63! 2 UNLY) 
DMA FOR SSLC TEST 
HDLC TEST 
LSMLC STATIC TEST 

(632! ONLY) 
UMLC STATIC TEST 

(6322 ONLY) 
MLC FUNCTIONAL TEST 

(6321 & 6322) 



MSLC TEST (6 333 & 2605) 
CRC TEST (2050 & 26! 3) 
S2000 TO S7 00 COUPLER TEST 

(REFLECT MODE ) 
S2000 TO S700 COUPLER TEST 

(CP TO CP TRANSFER) 
ANALOG TO DIGITAL TEST 
ANALOG INPUTS TEST 
ISOTHERMAL UNIT TEST 
ALARM PRINTER TEST 
3/5// 1 6 DDC OAC TEST 
3/5/716 DIGITAL INTERFACE TEST 

Redundancy Switch 
SSLC TEST (316) 
Terminal Control Unit 
716/315 !CCU (716) 
716/316 !CCU.(3I6) 
Floating Point Arithmetic 
716/716 ICCU 
HSDC TEST 
MSU0400 



AAI6-63! 2T1 
AA! 6-63! 2T3 
AAI6-631 4T1 
AA 16-63 I 5'i'l 
AA! 6-632 1T2 

Al 6-6322T2 

AA16-6322T1 



AAI6-MLB9 
AA 1 6-CRC9 
AA16-FEPR 

AA ! 6-FEPX 

016-ADT! 
AA 1 6-RTA1TI 
016-ITT! 
0 1 6-ATTI 
AB 1 6-RTDCT ! 
AB16-RTDIT2 

AAI6-6930T9 
AB16-DC59 . 
AAI6-TCU9 
AAI6-3I0IT9 
Mi 6-3 1 Oi T9 
AAI6-3IHT9 
AAI6-3I00T9 
AAS6-HSDCT9 
AAI6-MSC9 • 



TO LOAD PRE H716 TAPES 



1. Put INA '10XX in 'A' register. 

2. Put STA ( 3 in 'M' register. 

3. Execute instruction in single instruct 
('S ! register loaded). 

4. MASTER CLEAR. 

C i 

Put OCP OOXX in »B' register. 

6. '1 to register. 

7 . Load tape . 

8. Put machine to run and start. 



c 
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SIGNAL NAME BREAK-DOWN 



C M D R F W -!- 
C - Gore or Copy 

H - Control panel. 

I - Interrupt . • 

B - I/O Bus 

1 = Timing •. ■ 

E = Emit (INTERNAL) 

M = Memory 
MD - From (Memory data bus) 
RF - To (Register «F») 
W - Word 

L - Low order bits 

H - High order bits 
- Polarity 
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CHIP SIGNAL DESIGNATION 



Chip Type 
(Texas High 
Speed 74H04) 



< 



( 




Signal Name 

4 

BADR14 



Gate 
Number 



1 1 V> 
t" 3 J TH004 





Chip Pin 



04D 

Chip Location 
SP10 TYPE CARD NOTATION 



03-B-Z or Q 




01 -A- Z or Q 



I 70 



I 



70 



2 f Z 
Q 



54 



Interface 
CP. 



06 
V 



04 
U 



02 
T 



I NTERRUPT PRIOR ITY 

O T\ \A f 1 f AO'T'M \ 

O ♦ JXi * \^ * vUxrliN • ) 
3„ Normal Interrupts ( ? 63 + Device Address) 
4, Standard Interrupts ( ? 63) 
5a Programmed I/O 

Power fail and memory lockout violation 
override all others. 



HARDW ARE PRIORITY NETWORK 

The higher the physical location of the option 
the higher the priority* 

BINTPO - (PINA14) is the I/O interrupt line. 
BDMAFO - (PINft£) Is the DMA interrupt line. 

Due to the backplane wiring and the circuitry 
on all option boards 9 when an option interrupts 
all low priorities are overridden and cannot 
interrupt until released by the higher priority. 

EMPTY I/O BUS SLOTS 

To ensure that the priority bus is continuous 
all empty slots must be wired as follows:- 

Link Pins 5-6 (Except slots 13 and 14). 
14-15 (Of the mainframe) . 



INTERRUPTS 



PRIVILEGED ADDRESSES 

• 55 Watch Dog Timer 

! 56 Trace Mode 

'57 Stack Overflow or Underflow 

' 60 Power Fail 

'61 Real Time Clock 
! %k>l Memory Lockout 

'63 Compatible Mode 

INTERRUPT OPERATION 

The H716 has two modes of operation. 
In compatible mode the interrupt is via '63. 
In normal mode the interrupt is via '63 plus 
the device address. 

i.e. For the teletyDe the address 
is '63 + 4 = '67 

HARDWARE OPERATION 

Force jump store to ' F' register. 

Set M01 

CMDRMW+ 
/ , MDRFW+ 

1 flange memory addressing gating. 
Send BSTROB- 
P + 1 — > P 

Inhibit further interrupts. 
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DSVICE I DENTIFICATION ASSIGNMENTS 

When a device is polled via an INA T 1IXX 

In struct ion , it will reply with its I.D. Code. 



AAV 



UlA 



02X 
03X 
J4X 
05X 
06X 
07X 



1 PtY 



ilA 

12X 
13X 



14X 



15X 
16X 
17X 
2 OX 
21X 
22X 
23X 
24X 
25X 
26X 



Unas signed 



Shared Memory Optn. 



Low-Cost Line 



PTP 

Hi 12 Line Printer 
Teletype 

System Interface 
9 Track Mag. Tape 
Fixed Head Disc 
Real Time Clock 
Cassette Tape 
Moving Head Disc 
Data Line Cent. 
C omput e r C oup 1 er s 
Interrupts 
R.T.I. 'A 1 
Message Mode Adapt. 
L. S.M.L.C. 
U . M . L . C . 
A» S«L»C« 

S • S • L e C • 

R.T.I. 'B' 

Software Multi Cont. 
Multi-Line Buffer 



27X 

SOX 

31X Low-Cost Card Reader, 
32X ) 

Thru ) Unas signed 
0777X) 

1000X I/O Bus Tester 
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COMPATIBLE MODE INTERRUPT MASK 
ASSIGNMENTS 



D ATA BIT . D EVICE 

(BDATXX-) 

01 Mag. Tape Control Unit 1 

02 Mag. Tape Control Unit 2 

03 Unas signed 

04 Moving Head Disc 

05 I/O Channel 1 

06 I/O Channel 2 

07 . I/O Channel 3 

08 Small Mass Store 

09 P.T.R. 

10 P.T.P. 

11 ASR - 33/35 
12. Card Reader 

13 Unas signed 

14 Line Printer 

1 5 . Una s s igned 

16 R-.T.C. 



MAINTENANCE SWITCHES 



SINGLE CYCLE - Allows the processor to execute 

one cycle for each operation of 
the start switch. 

MEMORY CYCLE ~ Allows continuous access to 

memory after depression of 
start switch. This may be either 
I FETCH or STORE in a single address 

(P) or consecutive addresses (P-M) 

CAUTION 

A consecutive store (P+l) wil l 
over write the Key in loader"', • 

R»0«M. Used with R.O.M. memories only. 



C ) 
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K716 



I/O BUS SIGNALS 



PIN 


SIGNAL 






DESCRIPTION 




BDAT01 


Thru 


16 


Data Bits 1-16 




BADROl 


Thru 


1'6- 


Address Bits 1 - 


A67 


BDRLIN 


mm 




Device Ready Line 


A6S 


BSXROB 


m " 




Strobe 


A60 


BPRGIO 


mm 




Programmed I/O 


A59 


BPWRFL 






Power Fail 


A69 


BMSTCL 






Master Clear 


Bll 


BINTRQ 






Interrupt Request 


A3 2 


' BDMARQ 






D„M.A. Request 
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MAINFRAME POWER DISTRIBUTION 



SLOT 


LEFT HAND SCREWS 


RIGHT HAND SCR 


1 


-5 


+22 


2 


-12 


+15 




GND 


GND 


4 


GND 


BPWRFL- 


5 


+12 


+5 BAT* 


£ 

i 


+5A 


, ■ HMSTCL- 


-5 


+22 


8 


-12 


+15 


9 


GND 


GND 


10 


GND 


BPWRFL- 


11 


+12 


+5 BAT* 


12 


+5B 


HM3TCL- 


13 


-5 


+22 


14 


-12 


+15 


1 c 
1 -J 


GND 


GND 


16 ' • . 


GND 


BPWRFL- 


17 


+12 


+5 BAT* 


18 


+5C 


HMSTCL- 




Not Used 


Not Used 



* This point is connected to +5 volts on the 
OAA05X mainframe board. 
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COMMUNICATIONS POWER DISTRIBUTION 



' SL0T LEFT HAND SCREWS RIGHT HAND SCREWS 

1 

2 -12 

3 GND ' GND 

4 GND BPWRFL- 

5 +12 

£ +5A HMSTCL- 

7 

3 -12 

9 . GND • GND 

10 GND .. ,• BPWRFL- 

11 +12 

12 +5B HMSTCL- 

13 

14 -12 

15 ■ GND GND 

16 GND . BPWRFL- 

17 +12 

18 +5C HMSTCL- 

L \°[ Not Used Net Used 

Not£ _ • .. ... 



MEMORY VOLTAGE MARGINS 



N.B. On no account should the modules be 
tested beyond the specified ranges. 



D.C. VOLTAGE 


LIMIT 


0°C 


20°C 


60°C 




MIN " 


15.0 


14.0 


13.0 


. +15 


MAX 


17.0 


16.0 


14.4 


+22 


MIN 


22.0 


20.5 


19.0 


+22 


MAX 


25.0 


23.5 


21.0 



( r 
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cm. 



Wpuv fart Mwntegs. sate. 

s 70o'3ioiS'S"-*«sS7/2 



*22*. 
•H2o 



8uuj< 



e>tb. 



Cost febucefe. 



MEMORY ADDITIONS 



N OT 5 : Empty I/O Bus slot priority jumpers AOS 
to AO 6 and A14 to A15 must be deleted as 
required • 

WL-2 if' 11 * 2? n ; ' _ ^^dules 

Memory enable jumpers must be installed 
from Pin B53 of the 4K module or the first 
4K of an , 8K module and Pin B16 of the 
second 4K of an SK module under installation 
to t h e follow ing n • a in f r am e o in s „ 

« — ■ X 



i v JA jxJkj JUX-i 


Q T P Nf A T Q AT I P P X? 


MPTvfRT H-» 


0 6 A & 1 


t, a riT -j 






u c/v-iu 








u Or"\o y 


MFTnJ'RI 


n a 1 7 


MTTO Rl ~ 


q £ a 2 2 




0 Dx%.D 0 


MENBL6- ■ 


06A53 


MEN BL7- 


C 6A5 1 


MENBL8- 






06A49 




CSA56 


MENBLA- ■ 


06A54 


MENBLB- 


06A52 ' 


MENBLO 


o ono u 


MENBLD- 


06A44 


y?pv BLE"- 


06A46 


MtT"KT t?7 T? — 


0 C, A /, Q 







Expansion above 32K is an option and is 
covered with 8K memory modules on Paga 



.18. 



&4S iSumptRS, 



o 



f > 



Aoi 



- POO 

_ g7o 



-00Z 



Aoi 
Ayr 
go I 



- A3if 

- £-70 



-00*7 



f\^7 - Poo 
£37 _ gio 



_e>o£ 



iocs' 01 5o -701 

=-j6C$"OlS4 -76 « 



It 



A37 

&7- 



-A34- 
&70 



rue* t 
6oiBS*77^-0O^ 



7^' ^-701 



EXTENDED MEMORY ENABLE JUMPERS ' 

These jumpers must be installed from the 0AB15A 
interface board in slot 01 of the memory- 
expansion bus , to pin B53 of the ' 4K module or 
the first 4K of an 8K module and pin 316 for the 
second 4K of an 8K module. 

OfM>iS7S 7©o31>i^2-70i 

2 OK MENBL4- 01A01 

24K MENBL5- 01A34 

|8K MENBL6- 01A40 

32K MENBL7- 0IA54 

36K MENBL8- 01A55 

40K MENBL9- 01A64 

44K MENBLA- 01&Q7 

48K MENBLB- 01&08 • ' 

52K MENBLC- 0l£l6 

56K MENBLD- 01&34 

6 OK MENBLE- 01&53 

64K MENBLF- 01&57 

8K Memory Modules 



For the first 4K the enable jumper should be • 
connected to pin B53 and for the second 4K to 
pin B16.« 

Extended Memory 

Expansion above 32K requires a memory option bus 
;ith an 0AB15A in slot 1, in the case of 4K modules. 
Using 8K modules only the memory option board in 
CP slot 14 need be used-up to 64K without the bus. 

NOTE: 



The board in CP slot 6 must revision D or later to 
support 8K modules. 

Configuration Wires for the Extended Memory Bus 

Add 01B35 -01349 ZV+05BAT 
Add 01B36 - 01350 ZV+05 BAT 

Add CP14A02 - 01 AO 2 MPR0PT+ 
Add CP14A04 - 01A04 
Add' CP14A06 - 01A0& 



MEMORY OPTION JUMPERS 



0AA74A Memory parity only 
OBA74C Parity, lockout and extended 
addressing 

When orp of the above, packages are install 
in slot 14 the following jumpers must be 
installed. 

To enable Memory Parity 

Delate 14A64 - 14A70 MPARER+ 

Delete 14A02 - 14A09 MPROPT+ (if 0BA74A) 

(To test ground 14B67) 

To enable Memory Lockou t 

Delete 14 BOS - 14B23 MLOOPT+A 
Delete 05B20 - 05B23 MLOOPT+ 
Add 01B24 - 05A19 

T c enable Extended Memory (32K to 6 4K ) 

Delete 14 AO 7 
Delete 14 A3 4 
Delete 14A47 
Delete 14 A3 5 
Delete 14B47 

Add. 14A40 

Add 14A63 

Add 14303 

Add 06B24 

Add 11B40 

Add 06B62 



- 14A23 M64K01+ 

- 14A40 MCIREQ-X 

- 14A59 M64K02+ 

- 14A63 MADD02- 

- 14B66 M640PT+ 

- 14A53 M64KCT-A 

- 14A70 M64K02-A- 

- 15A.59 BPWRFL-A 

- 14A13 RKEAMD+H 

- 14A11 ERXAUW+ 

- 14A15 ERYMAW+ 
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MAINFRAME OPTION JUMPERS 



To enable High Speed Arithmetic 

- Delete 01B47 - 01B50 HSA0PT+ 

To enable Ease Sector Relocation 

Add 05A19 - 01B24 BSROPT+ 

.( ; I/O BU S T ERMINATION '. 

A terminator Is provided on the last slot 
to prevent ringing on the function BSTROB. 

This circuit module plugs onto backplane 
pins A3 6 through A70. 

NOTE : 

DO NOT INSTALL OPTIONS - => - 
WITHOUT AUTHORISATION -' • 

( ) ' 
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KNOWN PROBLEMS 



FAULT 



RECTIFICATION 



1. Early RTC/WDT address Was 10 g is 27 R no effect, 
changed due to clash with . 
another option. 



2. RTC a.c. input 

A ... 

terminal rivets break 
away from the solder and 
become intermit tant. 



Solder wire through hole 
in rivet to tag and track. 



3. Power supplies . 
unstable +5 volt 
regulator at power on. 
(OAA43A).. 



Change RIO from 20 ohms 
to 200 ohms. 



4. S-SoL.C. 'Current 
Mode* is not compatible 
with U35 modems. 



None « 



£ Pi^S" 75 SLOT \°\ -DMA Peio^iT/ 

frf Sir-e Pi*i Ctf To (WW** A Pitt S*t . 
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DMA SIGNAL SEQUENCE (LDB 135) 

JLSE+7 (K) 



« / TPULSE-Y (L) 
" \ IATRRQ- (H)A4 

\IFBARQ B4 DMA Request 



VMCIREQ- (H)150A2 Prevents MEMCIN+ 188 Gil 

\JAR.QFN+ (L)F4 Inhibits BRQENB- 

■-> lAbHUI IJ/iJl lAbrilU, I J /SI urea. 

/EJXMAW+ 129D4 and EMFMAW+ 129D1 inhibited, 

4 < EBAMAW+ . 129C1 enabled. Address formed by 

^" BADR lines. 

/iFMECI (H)136E10 Sat 

/ MCEREQ- (L)150A1 Low 

{ MHDSHK 150E10 Acknowledges cycle recmest. 

IADATA- 135G10 Inhibits MCIMLF 150C8 

MCINRT 1 50C10, ' 

IASH02 137E7 Fired. 

IASH04 137B5 - Fired. Guarantees BSTRO widl 

IASH02 Time Cut 

IASH03 1.37G8 Fired by IASH02 time out. 

IARQEN 135F4 Re- enables DMA request. 

BCLPRN 138F10 

136E10 Cleared 



5 



/ IADRDY- 137C6 Generated (DMA data ready) 

6 < IASH05 Clears IFSTRB on time out. 

\JASH06 Gives EROBDW+ 136G11. 

7 IARQEN+ 135F4 . Re- starts IASH01 chain for 

further cycles. 
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ONE SHOTS 



OPTION 55 65 . 222 L INEPRINTER 

The following onp shots can be checked whilst do 
a print and space operation. 

PACSS+ 01A28313 45-53 ras 
KMDLY+ 01A32B05 17-23 ms 
SBYDL+ 01A32B13 5-9 ms 

These one shots are not adjustable so if outside 
specification the dip (T123) must be replaced. 

WATCH DOG TIMER 



Signal WATCH + should be 1150 to 1350 .ms wide. 

If necessary R4 (20K on standoffs) may be 
altered within small margins to obtain the 
desired pulse width. 

ASR/KS ! < 

Monitor CL0CI+ (01A14E03) whilst holding down 
repeat and any character. Adjust P0T1 (01A16G) 
so that the pulses are 9.1 ms apart. 

Monitor CLOCOf (01A18F13) whilst running a 
simple O/P loop program adjust POT 2 (01A18G) so 
that the pulses are 9.1 ms apart. 

Monitor 00DLY- (01A20F13) and adjust P0T3 
(01A20G) to give an 18.2 ms pulse. 
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POWER SUPPLIES 



BULK POWER SUPPLY VOLTAGES 



DC 
. Volt 



( 



+24 
-?4 

.J 
+60 



O/P Spec Volts at 
Load Test Load ., 



j Mln 

11. 5A 23.2 
0.3 A- 2 4 



I Norm || Max 



0.9 A 
2. 9 A 



19.4 
58.2 



24 j 25.2 
-26.4r27.7 



20 
60 



20.6 
61.8 



Test 
Load 



9.5 
0.3A 
0.9A 
2.5A 



Max Increase at 
Reduc ed Load. 



Min Load 

1.0A 
0.03A 
0.09A 
0.2A 



Max Load 

28.5 
-28.5 
. 23.0' 

70.0 



REGULATED POWER SUPPLY VOLTAGES 
DC OUTPUT REGULATION OVER VOLTAGE. CURRENT 







TRIP POINT 


■ MAX. 


MIN. 


+5 


-5% 


+ 6.3 


30.0 


0 


-5 


±5% 


-6.3 


2.2 


0 • 


+12 


-5% 


+15.00 


0.5 


0 


-12 


JL- 

-57, 


-15.00 


0.25 


0 


+24 


^ 20 to 27 


volts 


0.72 




22 


-57o 


+28.00 


1.0 


0 


+15 


-57o 


+18.00 


6.5 


0.2 



Maximum total power output at any one time 265 watts. 
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The basic processor occupies 10.5" of 
vertical rack. 



Attach the Real Time Clock signal wire (red) 
to 05A02Z48 ( LEFT HAND TERMINAL) and the 
ground wire to 05A02Z38 (RIGHT HAND TERMINAL) . 

OPTION 3010 



'scripuio 



v iu 1 1: iplex Con.tr o 1 



This option is a single - wire. - u\rag ) board, 'but 
b ^QQua^e af^L- to thielcneaa- it uses two slots in the 
l/Q bus ., first beiug ws slot 12. In 

addition to this there is a 1 x 3 u bloc 
located in the first u pac option draw. 



( ) 



( 



1/9 r^Jf V.L.C. Ma^li- 

fid 

ODPtfZC 70O32/1IZ-7O6. &**i>*i 

U<VR«0>k3C, . 



0 ^l6<X 70033061 -70 i 5* 



OPTION 
Description 
Magnetic Tape 

The option is a 6 x 3 u pac/yunit which requires 
a 716 - 3010 D.M.C. to make it 716 compatible. 

OPTIONS 4510, 4511, 4512 and 4513 

De scription : 

Fixed Head Disc. 64K, 128K, 256K and 512K 

This is an I/O option consisting of :- 

!• Anwiro vrcrap board (DMABB) requiring fewe o lots 
in- the I/O bus. Address" T 22 must be configured. 

2. Two interconnecting cables to connect the DMABB 
to the controller. 

3. A controller consisting of a 6 pac prewired 
backplane and two wire ^/rapped controller boards. 

4. One device cable a maximum of lift long. 

5. Up to 4 disc drive assemblies. 

Size 

' _.«fe device requires 10.5" of vertical rack and 
must be placed 3.5" from the bottom of the cabineu. 
If an air plenum is used in the cabinet then it 
must be 7 n from the bottom. 



OPTION 45 XX Cont . 
Con f 1 gu r c j L 1 o n 

The DMABB address must be configured on the 

dip in location 01A40B to be identical to 

the associated controller (LBD7700 B8) • ; 

A logic one is available when the jumper is 

removed. 

3 - Standard interrupt. 

1 - Address 1 

«* . 

2 = Address 2 

3 Address .3.. , . . , . (i .... 
etc. 



( I 
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OPTION 4514 
Description 

Additional 51 2K word fixed head disc. 
Up to three 4514' s may be added. 

Size 

Each device requires 10.5" vertical rack 
a nd must be configured directly above other 
' *vOD devices. 

Configuration Wires (LBD 6917) 

1. (a) When first 4514 is added to 451X, 

Delete 03A08E02 to 03A0&E09 
Add 03A08E06 to 03A06E09 

(b) Mien second 4514 is addpd, 
Delete 03A08E03 to 03A06E11 
Add 03A08E07 to 03A06E11 

(c) When third 4514 is added, 
Delete 03A08E04 to 03A08E13 
Add 03A08E08 to 03A08E13 

2. Memory select and disc ready must be 
configured for numbers 2, 3 and 4 at 
XXX07 and XXX08 respectively on the 

) additional devices. 
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OPTIO N 5010 

Description ©PtPu^fe 7DC>S"o2,\S ; 

300 c/s paper tape reader and control unit. 
The controller requires a single I/O bus slot. 

OPTION 52XX 
Descrip t ion 
Paper tape punches. 

5250 Low speed punch requires 14" vertical rack. 
5260 High speed punch requires 14" vertical rack 
plus 3.5" for the electronic unit. 

Wiring 

The connector to the control unit is on 022. 

O PcPH \ Z C 7QC&&2-\ 7 -70<+ . 
oA-PrVZ-A 7ooS^tS-L-7o\ 



( 
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option &6i/%fi/(f t 



( Oft£>&S"g 6oiZL^^-1oz Punch (Wees owlv 

6 & e 126387 --707 

0&§7^g 6©l2.«^«-767 

6S8^g 6oi26$8ff-7os 



I 
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option 54qo 

I2£ScriDtiori Qft^fi 70O327H -702 

Cassette tape and one drive which operates 
on PIO. . y 

It consists of: 

^ wire wrap control board requiring 

tT nTfi olo to uu the?cbus. Address '21 
must be configured. 

(b) One cassette rack mounting assembly housing 
one 5400 or two 5400 and 5401 cassette 
handlers and .a power supply. 
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S^t^J a^J OUP Luwi p^-jcfe^- 
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^4-- bfRecr NeMcfcy Pieces oPt/oa*. (bMA^ 

( 



fUeui DMA 76o3:H5o-7oi 

CCD gill 70^2^7-702- .6*^8** 
^ (^cTTbSlf USe~5 v^iiTK G,l>\t+. b/Mft e>PTlCN. 
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OPTION 6321 



Low Speed Multiline Controller* 

The option requires two slots in the I/O bus 
plus 12 adjacent slots in a non I/O bus 
expansion backplane* (6 boards in 12 slots), 



Also required are line module adaptors (MAX. 4) 
( € ach capable of driving 32 lines via line 
modules in a 6 slot backplane. ' (Max. No* lines 128) 



Cables 



c '~i /, i 



6341C 64- 



and Board No* . 


Type 






j- 


0AA31A 






3 


0AA32A 






5 


0AA33A 




700l23oif-70i 


7 


0AA34A 






9 . 


0AA35A 




7603130 4-701 


11 


0AA3 6A 




70Ol2-^ C57 - 7C ' 








^oe> "S*2-3i 2-- 701 




©A-ft7{/\ 








Oft A5"2A 


7005o^t3-7o» 


Line Module 


Adaotcr 




LSMLC 


Zone 


Zor 


te Board 


O f\ a n> 






2 1 1 


042 




U2 


2 09 


63 022 




0^ 


•Z ' * 


042 




04 


-2 09 


95 022 






2 07 


042 




022 05 


127 022 






•Z 07 


042 




0< 


-2 05 
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OPTION 6321 Cont 


Bus Adaptor Cables 

DMA Adaptor Card Option 

Zone Board Zone 

02Z ... ,03 . .. 02Z 

04Z 03 04Z 

■uogic and Configuration 



Zone Board 

06Z 01 ' INTERCONNECT TO ZONE 06Z BOARD. 03 

04Z 01 Configuration. Baud rates of line 

modules . 

06Z 05 Configuration. Baud rate 1, 

character length. 

06Z 07 Configuration. Baud rates 4, 5 and 

06Z 09 Configuration. Baud rate 3 + parity 

06Z 11 Configuration. Baud rate 2 + No. 

stop bits., 



\ 
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OPTION 6322 



Descriotion 



5C ftsyi^ . 



Universal Multi-line Controller. 



The option consists of: D _ ^ 

OWe OftC^A 6oafcW-70l fee tkoa< Moe>£ ct< 

(a) One DMA adaptor requiring twe= I/O s±gfcs . 

Oft^^o'V 7002Z3( 1 2-7CJI — _ _________ 

(b) One UM.LC 12 slot backplane V '(7003'2424~70l) ,OAA*ST\ 
v c) Five wire wrap logic boards. 

Also a maximum of 4 line module adaptor units and 
up to 32 line modules. Maximum No. lines 64. 



Slot 

01 
03 
05 
07 
09 



Board 

0AA25B 
0AA264S 
0&A27A 
0fiA28A 
0ftA29A 



~rc*_323cS~7o_> 
70^2310 -763 



Cables 



TT M T C 



Lines 






IMA Zone 


Zone 


Board 


63 41 A 


0 


- 15 


02Z 


02Z 


07 








04Z 


AO? 


03 


6341B 


16 


- 31 


02Z 


04Z 


07 








04Z 


04Z 


03 


6341C 


32 


- 47 


02Z 


02Z 


09 








04Z 


02Z 


05 


6341.D 


47 


- 63 


02Z 


04Z 


09 






04Z 


04Z 


05 




DM/ 


_ Ada- 


■}tor 


U.M. 


7 C 

Li V t 










Zone 


Board 






02Z 




02Z 


01 






04Z 




04Z 


01 
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OPTION 6333 



Description 



Multi-Line Controller.©* HSA^t •* . ■ 

The option consists of: . -. . ■ 

(a) One interface board 0AB01A. ^-ilM-U^-flO 1 

(b) One or two 6 pac backplanes. 

1 ,~) One MLB bus adaptor board. 0AB02C ±\l$>b\Z*l -oci. 

(d) One to eight line buffer boards in any 
mixture of sync, and assync. 

0AB03C Sync . Line module. 4j2.^4'^" ooZ 

0AB044 Assync. Line module. ^16.4/^-002. 

Cables 

' ' Adaptor Bus Adaptor 

02Z 02Z 
042 042 

06Z Address Configuration 

* For standard address of '51 the connections 
. are: 

5 to 6, 13 to 14 and 17 to 18. 
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OPTION 9040 



Description 

u Pac draw with power supply. PS"§>S3A. 

Power supply occupies 2x3 area leaving 4x3~ 
and 6x3 areas free for standard u pac use. 

Size . 

Uses 7" of vertical rack. 
Wiring 

Use B70033088-701 power distribution kit 
when connector plane is adjacent to the 
power supply and B70033083-702 kit in the 
larger area. 

OPTION 905X ■ 

JBoM ey supplie r 
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OPTION __fi_0S~O 



©P\g47£ 



^Oi2_7S3o-7oi 

^Oj2,7g7o-7<DI 
60127570- 7^ 

7oo!>j4i4>-70S 



COST ^(?£>MCgb.~S'tl2u 



OPTIONS y C7Q_ 
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